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ABSTRACT 

The t h i r d  GLEP S i t e  S e l e c t i o n  Subgroup mee t ing  was 
h e l d  on November 13-14, 1968  a t  t h e  C e n t e r  o f  A s t r o g e o l o g i c  
S t u d i e s ,  USGS/Menlo P a r k .  E igh teen  p a r t i c i p a n t s  a g r e e d  to 
recommend t o  t h e  GLEP t h a t :  

1. 

3 .  

For  t h e  f i r s t  l u n a r  l a n d i n g  m i s s i o n ,  t h e  f i v e  
pr ime c a n d i d a t e  s i t e s  (I1 P-2,  I1 13-6, I1 P-8, 
I11 P - 1 1  and I1 P-13)  remain unchanged. However, 
i f  t h e  l a n d i n g  i s  t o  be  i n  an e a s t e r n  s i t e ,  I1 P-6 
i s  p r e f e r a b l e  t o  I1 P-2 f o r  s c i e n t i f i c  r e a s o n s .  

The c a n d i d a t e  s i t e s  f o r  t h e  second l u n a r  l a n d i n g  
be I1 P-2 ,  I1 P-6 (same as f i r s t  m i s s i o n )  and 
r e l o c a t e d  s i t e s  i n  I1 P-8, I11 P - 1 1  and I11 P - 1 2 .  
I f  t h e  f i r s t  l a n d i n g  o c c u r s  i n  an e a s t e r n  mare, 
t h e  second m i s s i o n  s h o u l d  be t o  a w e s t e r n  mare 
and v i c e  v e r s a .  

The b e s t  p o s s i b l e  s i t e  f o r  t h e  t h i r d  l u n a r  l a n d i n g  
i s  C e n s o r i n u s .  O the r  p o s s i b l e  c a n d i d a t e  s i t e s  
i n c l u d e  f i v e  i n  t h e  Apol lo  Zone and f o u r  o u t s i d e  t h e  
Zone. 

The USGS s h o u l d  p r e p a r e  t h e  f o l l o w i n g  g e o l o g i c  maps 
i n  FY-69: a )  r e l o c a t e d  s i t e s  i n  I1 P-8, I11 P - 1 1  
and I11 P-12 a t  1:5,000; b )  a 1:25,000 map o f  
I11 P - 1 2 ;  c )  two maps a t  1:25,000, one f o r  Censor inus  
and t h e  o t h e r  f o r  R i m a  Bode I1 ( i t  i s  a rgued  h e r e  
t h a t  R i m a  Bode I1 shou ld  b e  r e p l a c e d  by L i t t r o w  which i s  
a l r e a d y  on t h e  FY-69 GLEP l i s t  o f  s i t e s ) ;  d )  comple t ion  
o f  t h e  p a r t l y  f i n i s h e d  maps o f  Tycho ( a p p r o x i m a t e l y  
1:10,000) and o f  Fra  Mauro ( a p p r o x i m a t e l y  1:150,000); 
and f i n a l l y  t o  r e q u e s t  base maps ( c o n t r o l l e d  or 
u n c o n t r o l l e d )  f rom t h e  DoD f o r  f u t u r e  g e o l o g i c  maps 
of  c a n d i d a t e  s i t e s  f o r  t h e  t h i r d  and f o l l o w i n g  m i s s i o n s .  

No new g e o l o g i c  maps b e  produced  s p e c i f i c a l l y  t o  
s u p p o r t  t h e  LFU and LRV d e s i g n  and t r a f f i c a b i l i t y  
s t u d i e s .  P r e s e n t l y  a v a i l a b l e  p r o d u c t s  s h o u l d  meet 
t h e  r e q u i r e m e n t s  f o r  FY-69. 

, . .  c 
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I .  I N T R O D U C T I O N  

The S i t e  S e l e c t i o n  Subgroup* o f  t h e  Group f o r  Lunar  
E x p l o r a t i o n  P l a n n i n g  (GLEP) ,  h e l d  i t s  t h i r d  g e n e r a l  mee t ing  
on November 13 -14 ,  1968 a t  t h e  C e n t e r  f o r  A s t r o g e o l o g i c  S t u d i e s ,  
U .  S .  G e o l o g i c a l  Survey ,  Menlo P a r k .  The pu rpose  o f  t h e  mee t ing  
was t o  d i s c u s s  c a n d i d a t e  s i t e s  f o r  t h e  f i r s t  two Apol lo  l u n a r  
l a n d i n g s  and recommend a s e t  o f  s i t e s  t o  be a n a l y z e d  and mapped 
f o r  t h e  t h i r d  l u n a r  l a n d i n g  m i s s i o n .  S e v e r a l  o t h e r  i t e m s  were 
b r o u g h t  up i n  t h e  mee t ing  as shown on t h e  agenda  (Appendix B ) .  

The mee t ing  was c a l l e d  t o  o r d e r  by Noel H inne r s  
(Chairman) who d i s c u s s e d  t h e  agenda and posed  t h e  problem o f  
l i m i t e d  t i m e  a v a i l a b l e  f o r  mapping and s i t e  a n a l y s i s ,  i n t i m a t i n g  
t h a t  s i t e s  recommended f o r  p r o c e s s i n g  s h o u l d  b e  more c a r e f u l l y  
s e l e c t e d .  There  was g e n e r a l  awareness  o f  t h e  f a c t  t h a t  l i s t s  
o f  s e l e c t e d  s i t e s  f o r  any g iven  p h a s e  o f  l u n a r  e x p l o r a t i o n  
s h o u l d  be l e f t  p a r t l y  open and l i a b l e  t o  change i n  o r d e r  t o  
accommodate i n c r e a s e d  knowledge and f u t u r e  developments  i n  
l u n a r  e x p l o r a t i o n .  However, i t  was a p p a r e n t  t h a t  g e o l o g i c  
mapping and s i t e  a n a l y s e s  must b e  per formed w e l l  ahead  o f  a 
g i v e n  m i s s i o n ,  on a small number o f  s i t e s ,  b e c a u s e  o f  t h e  
man-years i n v o l v e d .  

11. STATUS REPORTS 

Don Bea t t i e  b r i e f e d  t h e  p a r t i c i p a n t s  on t h e  new 
Bureau  of  t h e  Budget "mark-up" o f  proposed  NASA P l a n s  and i t s  
i m p l i c a t i o n s  t o  l u n a r  e x p l o r a t i o n  i n  g e n e r a l  and t h e  "Extended 
LM Phase"  i n  p a r t i c u l a r .  H e  i t e m i z e d  r e q u i r e m e n t s  f o r  a t  l e a s t  
3 g e o l o g i c  maps, i n  a d d i t i o n  t o  t h o s e  o f  t h e  e a r l y  Apoi io  
s i t e s ,  for m i s s i o n  p l a n n i n g  and t r a f f i c a b i l i t y  s t u d i e s  f o r  b o t h  
t h e  LFU and LRV. H a l  Masursky i n d i c a t e d  t h a t  a g e o l o g i c  map 
o f  any g i v e n  s i t e  would be e q u i v a l e n t  t o  an Apol lo  s i t e  map 
as f a r  as p r o d u c t i o n  man-hours a r e  concerned .  

*See Appendix A for members  and i n v i t e d  p a r t i c i p a n t s .  
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J i m  S a s s e r  reviewed t h e  ASSB c u r r e n t  p l a n  as compared 
t o  t h e  p r e s e n t  GLEP p l a n .  The ASSB c u r r e n t  p l a n  i s  as f o l l o w s :  

1st  l a n d i n g :  Smooth mare - no ALSEP 
2nd l a n d i n g :  Smooth mare - w i t h  ALSEP 
3rd  l a n d i n g :  Re loca ted  s i t e  o f  g r e a t e r  s c i e n t i f i c  

i n t e r e s t  - w i t h  ALSEP 

The c u r r e n t l y  recommended GLEP p l a n  i s  shown i n  
F i g u r e  1 ( n e x t  p a g e ) .  
e q u i v a l e n t  t o  t h e  a fo remen t ioned  ASSB p l a n .  However, i t  a l s o  
c o n s i d e r s  t h e  f o l l o w i n g  p o s s i b i l i t y  : 

I n  i t s  more c o n s e r v a t i v e  p a t h  i t  i s  

1st  l a n d i n g :  Smooth mare - no ALSEP 
2nd l a n d i n g :  Reloca ted*  s i t e  i n  a 2nd mare - w i t h  

3 rd  l a n d i n g :  A s c i e n c e  s i t e ,  w i t h  ALSEP, e i t h e r  
ALSEP 

- w i t h i n  t h e  Apol lo  Zone 
o r  - o u t s i d e  t h e  Apol lo  Zone 

J i m  S a s s e r  con t inued  by d e f i n i n g  S e t  A ,  B and C 
s i t e s  i n d i c a t i n g  t h a t  t h e  ASSB has a c c e p t e d  t h e  ph i losophy  
of S e t  B b iased  s i t e s .  Don Beat t ie  p o i n t e d  o u t  t h a t  i t  i s  
q u i t e  s i g n i f i c a n t  t h a t  t h e  ASSB has "recommended t h a t  a s e t  
o f  biased s i t e s  b e  t h e  n e x t  o r d e r  o f  p r i o r i t y  f o r  a n a l y s i s "  
(see ASSB Minutes  - Meeting o f  September  2 6 ,  1 9 6 8 ) ;  t h e  
i m p l i c a t i o n  b e i n g  t h a t  t h e  Subgroup may i n  f a c t  have an  i n p u t  
t o  t h e  2nd m i s s i o n .  J i m  went on d e s c r i b i n g  t h e  r e l o c a t e d  s i t e s  
a t  I1 P-2, I1 P-6, I1 P-8, I11 P-12 ,  and t h e  p r o b a b l e  r e l o c a t e d  
s i t e  a t  I1 P-13 and  i n d i c a t e d  t h a t  no mat ter  where t h e  d e s i r e d  
l a n d i n g  p o i n t  may be ,  t h e  s i t e  a n a l y s i s  work must b e  ready  p r i o r  
t o  s u b m i t t i n g  a p roposed  change o f  s i t e s  t o  t h e  ASSB by t h e  
Subgroup o r  t h e  GLEP. A t  t h i s  p o i n t ,  Noel H inne r s  posed  t h e  
q u e s t i o n  of by whom were t h e  l o c a t i o n s  o f  t h e  r e l o c a t e d  s i t e s  
e s t a b l i s h e d  and whether t h e  Subgroup s h o u l d  have  a n o t h e r  look 
a t  them. It was a p p a r e n t  t h a t  t h e r e  i s  need  t o  r e c o n s i d e r  

* I t  i s  i m p o r t a n t  a t  t h i s  p o i n t  t o  d e f i n e  t h e  s i t e  d e s c r i p t i o n  
terms as t h e y  were used  i n  t h e  m e e t i n g :  A B ia sed  o r  S c i e n c e -  
b i a sed  S i t e  i s  a c a n d i d a t e  Apollo s i t e  f o r  t h e  second  m i s s i o n  
which i n c l u d e s ,  or l i e s  w i t h i n  "walking d i s t a n c e "  from a l u n a r  
s u r f a c e  f e a t u r e  of h i g h  s c i e n t i f i c  i n t e r e s t .  If i t  f a l l s  w i t h i n  
t h e  p r e s e n t  p r ime  e l l i p s e ,  i t  i s  a 
i s  whol ly  o r  p a r t l y  o u t s i d e  the  e l l i p s e ,  i t  i s  a R e l o c a t e d  S i t e .  
A P r e d e s i g n a t e d  P o i n t  i s  any g i v e n  p o i n t  w i t h i n  t h e  p r i m e  
e l l i p s e  t o  which d e s i g n a t i o n  i s  n o t  n e c e s s a r i l y  based on s c i e n t i f i c  
v a l u e ,  e . g . ,  on ly  f o r  o p e r a t i o n a l  r e a s o n s .  
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FIRST LUNAR LANDING 

SMOOTH MARE 

SET C 

I1 P-2, I1 P-6, I I P-8, I I  I P-11, I I  P-13 

SET C 

SMOOTH MARE BIASED SITES 

I I P-2, I I P-6, I I P-8 I I  P-2, II P-6, I I  P-8, 

I l l  P-II, II P-13 1 1 1  P-11, 1 1 1  P-12 

BIAS D SITES LUNAR EXPLORAT I ON S ITES LUNAR EXPLORAT I ON SITES 
WITHIN APOLLO ZONE OUTSIDE APOLLO ZONE 

I I P-2, I I P-6, I I P-8 

1 1 1  P-11, 1 1 1  P-12 
TENTATIVE SET B TENTATIVE SET B 

CENSORINUS - FRA MAURO HYGINUS - TYCHO ( R I M )  

MOSTI NG c - HI PPARCHUS LITTROW - GASSENDI 

FIGURE I - THE CURRENT GLEP PLAN FOR EARLY APOLLO LUNAR EXPLORATION 
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t hese  s i t e s  and d e f i n e  them i n  terms o f  t h e i r  p l a c e  i n  t h e  
l u n a r  e x p l o r a t i o n  p l a n  as a whole.  
t h i s  mee t ing .  

T h i s ,  i n  f a c t ,  was done a t  

J a c k  S e v i e r  c o n t i n u e d  t h e  s t a t u s  r e p o r t s .  H i s  
b r i e f i n g  d e a l t  w i t h  t h e  o p e r a t i o n a l  c o n s t r a i n t s  r e l a t i v e  t o  t h e  
r e d e s i g n a t e d  s i t e s .  ae s t a r t ed  w i t h  t h e  "bad news" i n c l u d i n g :  

- E r r o r  s o u r c e s  f o r  d e s c e n t  d i s p e r s i o n  a n a l y s i s  
- R e l a t i o n  of p o s i t i o n  a c c u r a c y  t o  l a n d i n g  s i t e  e l l i p s e  
- E r r o r s  d u r i n g  d e s c e n t  

H e  i n d i c a t e d  t h a t  t h e  p r o s p e c t s  for t h e  second  m i s s i o n  
are  n o t  very  good and t h a t  t h e  C ' ,  F and G m i s s i o n s  w i l l  n o t  
change t h e  s i t u a t i o n .  On C t  t h e  i n t e r e s t  i n  n a v i g a t i o n  d u r i n g  
a b o u t  5 o r b i t s  i s  f o r  rendezvous r a t h e r  t h a n  l a n d i n g  p u r p o s e s .  

"good news" s t a r t i n g  w i t h  t h e  LM d e s c e n t  t e c h n i q u e s  and t h e  
Parameter T ime  H i s t o r i e s  o f  a nominal  d e s c e n t  f o r  b o t h  t h e  
o l d  two-phase and t h e  new one-phase c o n c e p t s .  H e  i n d i c a t e d  
t h a t  i n  t h e  one-phase concept  t h e  radar i s  s a t i s f a c t o r i l y  
i n s e n s i t i v e  t o  t e r r a i n  roughness .  From h i s  d i s c u s s i o n  i t  
became a p p a r e n t  t h a t  s o f t w a r e  changes a re  p o s s i b l e ,  and when 
Bob Bryson asked abou t  t h i s ,  J a c k  answered p o s i t i v e l y  and went 
f u r t h e r  t o  s a y  t h a t  s o f t w a r e  changes s h o u l d  be  asked f o r .  
A t  t h i s  p o i n t  Don B e a t t i e  asked  whether  t h e r e  a re  any t e r r a i n  
c o n s t r a i n t s  f o r  t a k e - o f f .  J ack  answered n e g a t i v e l y  and i n d i c a t e d  
t h a t  i n  t h i s  c a s e  t h e  s y s t e m  i s  o r b i t  s e n s i t i v e .  

With t h i s  t o  be c o n s i d e r e d ,  J a c k  p roceeded  w i t h  t h e  

J a c k  S e v i e r  con t inued  t h e  d i s c u s s i o n  o f  r e d e s i g n a t i o n  
and i n d i c a t e d  t h a t  s u c c e s s  of r e d e s i g n a t i o n  w i l l  depend on: 

1. 

2 .  

3 .  

A b i l i t y  t o  see t h e  l a n d i n g  s i t e  

- t r a j e c t o r y  ( a n d  e a r l y  v i s i b i l i t y  o f  l a n d i n g  s i t e )  
- l i g h t i n g  ( r a n g e  6-12' and optimum 8 O )  

A b i l i t y  t o  assess what i s  s e e n  

- A s t r o n a u t  t r a i n i n g  
- n a t u r e  o f  f e a t u r e  o f  i n t e r e s t  - number o f  o p t i o n s  a v a i l a b l e  

Per formance  l i m i t s  

- AV ( p r e s e n t  budget 6997 f t / s e c  k 119 f t / s e c )  
- l a n d i n g  radar 
- v i s i b i l i t y  l i m i t s  
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g e n e r a l .  

t i o n s  : * 
1. 

2 .  

3 .  

4. 

111. EARLY APOLLO SITES 

Fo l lowing  a b r i e f  r e c e s s ,  Newel1 Trask l e d  t h e  d i s c u s -  
s i o n  o f  t h e  e a r l y  Apol lo  s i t e s .  He e x p l a i n e d  t h e  geology o f  each  
s i t e  w i t h  emphasis on s c i e n t i f i c a l l y  i m p o r t a n t  f e a t u r e s  which 
may be c o n s i d e r e d  f o r  a r e l o c a t e d  s i t e .  Each area was c o n s i d e r e d  
on i t s  own meri ts  and as p a r t  o f  t h e  l u n a r  e x p l o r a t i o n  p l a n  i n  

The d i s c u s s i o n s  r e s u l t e d  i n  t h e  f o l l o w i n g  recornmenda- 

The a l r e a d y  e s t a b l i s h e d  l i s t  o f  5 p r i m e  s i t e s  
i n c l u d i n g  I1 P-2, I1 P-6,  I1 P-8, I11 P-11 and 
I1 P-13 s h o u l d  remain unchanged f o r  t h e  f i r s t  l u n a r  
l a n d i n g .  

The m a t t e r  o f  i n t r o d u c i n g  I P-1  was b rough t  up 
a g a i n .  A d i s c u s s i o n  f o l l o w e d  and i t  was concluded  
t h a t  I P-1 ,a l though a good e a s t e r n  s i t e ,  i s  n o t  now 
wor th  t h e  e f f o r t .  I11 P-12 ( r e l o c a t e d ) ,  however, 
was i n t r o d u c e d  because  o f  i t s  impor t ance  and a l s o  
because  t h e  a n a l y s i s  work on t h i s  s i t e  i s  p a r t l y  
comple ted .  

There was g e n e r a l  agreement  among t h e  p a r t i c i p a n t s  
t h a t  i f  t h e  f i rs t  l a n d i n g  i s  t o  b e  i n  an e a s t e r n  
mare, t h e  I1 P-6 s i t e  would b e  p r e f e r a b l e .  The 
s c i e n t i f i c  problems a t  I1 P-2 a r e  r a t h e r  unique  t o  i t ,  
and have l e s s  a p p l i c a t i o n  t o  t h e  l u n a r  s u r f a c e  i n  
g e n e r a l  t h a n  t h o s e  a t  I1 P-6 .  

F o r  t h e  second m i s s i o n  t h r e e  r e l o c a t e d  s i t e s  are  
d e s i r a b l e ;  I1 P-8, I11 P-11 and I11 P-12. The p r e v i o u s l y  
d i s c u s s e d  r e l o c a t e d  s i t e s  i n  I1 P-2, I1 P-6 and I1 P-13 
a re  n o t  recommended. F e a t u r e s  i n  t h e s e  s i t e s  a re  
i n t e r e s t i n g  b u t  do n o t  appear to w a r r a n t  t h e  a d d i t i o n a l  
mapping e f f o r t  o f  r e l o c a t e d  s i t e s .  I n s t e a d  o f  a 
r e l o c a t e d  s i t e ,  d e s i g n a t i o n  to any p r e d e s i g n a t e d  
p o i n t  w i t h i n  t h e  p r i m e  e l - l i p s e  i s  t o  h e  s o ~ l g h t  f n r  
t h e s e  t h r e e  s i t e s .  T h i s  i s  p u t  f o r t h  mainly f o r  
o p e r a t i o n a l  p u r p o s e s ,  i . e . ,  t o  prepare  f o r  p i n p o i n t  
l a n d i n g  on t h e  t h i r d  m i s s i o n  ( l a n d i n g  p o i n t s  i n  t h e  
r e l o c a t e d  s i t e s  I1 P-8 ,  I11 P - 1 1  and I11 P-12 have 
a l r e a d y  been i d e n t i f i e d  as shown i n  Appendix C ) .  

*See Appendix C f o r  d e s c r i p t i o n s  o f  b o t h  p r i m e  and 
r e l o c a t e d  s i t e s  as recommended i n  t h i s  mee t ing .  
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5 .  P r i o r i t i e s  among t h e  s i t e s  f o r  t h e  second  l u n a r  
l a n d i n g  m i s s i o n  a f t e r  l a n d i n g  i n  any g i v e n  s i t e  
were c o n s i d e r e d .  The outcome i s  g i v e n  h e r e  i n  T a b l e  I .  

6 .  I n  view o f  t h e i r  impor t ance ,  i t  was a l s o  recommended 
t h a t  t h e  U .  S .  G e o l o g i c a l  Survey g i v e  h i g h  p r i o r i t y  
t o  t h e  g e o l o g i c  mapping of  I11 P-12 and I11 P-11.  
They c o n s t i t u t e  t h e  on ly  r e l o c a t e d  s i t e s  which have 
n o t  y e t  been mapped, 

The s e s s i o n  o f  t h e  f i r s t  day  was concluded  w i t h  
d i s c u s s i o n s  on whe the r  or not  F r a  Mauro and Hipparchus  s h o u l d  
be  c o n s i d e r e d  as f a l l - b a c k  s i t e s  f o r  t h e  second  m i s s i o n .  No 
d e c i s i o n  was r e a c h e d .  

I V .  THE T H I R D  MISSION 

The s e s s i o n  o f  November 1 4 ,  1 9 6 8  s t a r t e d  w i t h  a d i s c u s -  
s i o n  o f  t h e  c a n d i d a t e  s i t e s  f o r  t h e  t h i r d  m i s s i o n .  These i n c l u d e  
t h e  s i t e s  which were s e l e c t e d  p r e v i o u s l y  by t h e  Subgroup ( see  
F i g u r e  1) and t h r e e  a d d i t i o n a l  s i t e s  ( i n d i c a t e d  by p a r e n t h e s i s )  : 

I n  t h e  Apollo Zone 

Censor inus  
Mzst ing  C 
F r a  Mauro 
Hipparchus  
(Copern icus  C D )  
( Gambart ) 

O u t s i d e  t h e  Apo l lo  Zone 

Hyginus 
Tycho r i m  
L i t t r o w  
Gassendi  
(Rima Bode 11) 

A d i s c u s s i o n  of  t h e  g e o l o g i c ,  g e o p h y s i c a l  and geo- 
chemica l  impor t ance  of  t h e  s i t e s  f o l l o w e d .  Some t e c h n o l o g i c a l  
i . e . ,  o p e r a t i o n a l ,  a s p e c t s  were a l s o  c o n s i d e r e d . *  The p u r p o s e  
was main ly  t o  a s s i g n  t i m e - p r i o r i t i e s  t o  t h e s e  s i t e s  f o r  p u r p o s e s  
o f  mapping. 

*The following pos t -meet ing  remarks c o n c e r n i n g  ~perational 
a s p e c t s  were communicated by I l a n  S i l b e r s t e i n :  

"The GLEP s e l e c t e d  some c a n d i a t e  ' r e l o c a t e d  s i t e s '  
and ' s c i e n c e  s i t e s ' .  I n  my o p i n i o n ,  o p e r a t i o n a l  a s p e c t s  were 
de-emphasized i n  t h e  s e l e c t i o n  p r o c e s s .  The e x p e c t a t i o n s  from 
t h e  LM gu idance  and n a v i g a t i o n  s y s t e m  i m p l i e d  i n  t h e  s e l e c t i o n  
o f  t h e  above s i t e s  f o r  mapping w i l l  n o t  i n  a l l  p r o b a b i l i t y  b e  
f u l f i l l e d .  Thus,  t h e r e  i s  a d a n g e r  t h a t  when t h e  i m p r o b a b i l i t y  
o f  l a n d i n g  n e a r  t h e  i n t e r e s t i n g  f e a t u r e s  becomes c l e a r e r ,  t h e r e  
w i l l  no t  b e  s u f f i c i e n t  t i m e  t o  map more a c c e p t a b l e  s i t e s .  I n  
p a r t i c u l a r  t h e  n a v i g a t i o n a l  accu racy  i m p l i e d  i n  s e l e c t i n g  small 
or n o r t h - s o u t h  f e a t u r e s  f o r  e x p l o r a t i o n  w i l l  p r o b a b l y  n o t  b e  
p o s s i b l e  i n  e a r l y  m i s s i o n s .  The emphasis  s h o u l d  be on s i t e s  
where f e a t u r e s  o f  i n t e r e s t  a r e  d i spe r sed  t h r o u g h o u t  t h e  l a n d i n g  
e l l i p s e  or on east-west o r i e n t e d  f e a t u r e s " .  
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TABLE I 
SECOND M I S S I O N  P R I O R I T I E S  AFTER T H E  F I R S T  LANDING 

A. CONSIDERING P R I M E  S I T E S  ONLY 

F I R S T  LANDING:  I I P-2  I I P-6 I I  P-8 I l l  P - l I  I I  P - 1 3  

X 2 2 3 3 

I I 

X 2 2 

1 1 1  P - l l  I b  I b  Ib X - 

I I  P - 2  

I I P-6 2 X - 
I I  P-8 3 I 

X l a  la  - la >* 
I I P-13 

8. CONS I DER I NG RELOCATED S I TES 

F I R S T  LANDING:  I 1  P-2 I I P-6 I I  P-8  I l l  P - l l  I I  P-13 

I I  P-2 

I I  P - 6  

X 2 2 3 3 

I 1 2 X - 
I I P-8R 3 - X 2 2 

I l l  P - I I R  I b  I b  I b  5 4* * 

1 1 1  P-12R l a  l a  l a  4 5 

X I N D I C A T E S  THAT THE F I R S T  LANDING I S  MADE I N  THE CORRESPONDING S I T E  
- I N D I C A T E S  THAT THE S I T E  SHOULD NOT BE CONSIDERED FOR THE SECOND M I S S I O N  
R I N D I C A T E S  A RELOCATED S I T E  

* BOTH S I T E S  ARE IMPORTANT BUT l a  WOULD HAVE HIGHER P R I O R I T Y  

P R I O R I T Y  OF TYCHO'S RAY I S  IMPORTANT I N  T H I S  CASE FOR COMPARISON W I T H  
T Y P  I C A L  MARE MATER I A L  

* *  
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The d i s c u s s i o n  r e s u l t e d  i n  a s s i g n i n g  t h e  f o l l o w i n g  
p r i o r i t i e s  based  on t h e  s c i e n t i f i c  mer i t  o f  t h e  s i t e s :  

l a .  Censor inus  
l b .  Tycho r i m  
2 .  R i m a  Bode I1 
3. F r a  Mauro 

Because these  t i m e - p r i o r i t i e s  w i l l  a f f e c t  g e o l o g i c  
mapping r e q u i r e m e n t s  and s i t e  a n a l y s i s  s t u d i e s ,  i t  i s  i m p o r t a n t  
t o  i n d i c a t e ,  a t  t h i s  p o i n t ,  why these  s i t e s  were s e l e c t e d .  

Censor inus  i s  t h e  most p o p u l a r  c a n d i a t e  s i t e  f o r  
t h e  t h i r d  l u n a r  l a n d i n g  m i s s i o n .  It i s  a 3.8 km p r o b a b l e  impact  
c r a t e r  l o c a t e d  w i t h i n ,  b u t  n e a r  t h e  edge  o f ,  a h i g h l a n d  b l o c k  
S-SE of Mare T r a n q u i l l i t a t i s .  The p roposed  l a n d i n g  s i t e  i s  
t o  t h e  n o r t h  o f  t h e  c r a t e r  w i t h i n  t h e  e j e c t a  b l a n k e t  and abou t  
1 km from t h e  r i m  (0" 17's 32" 3 9 ' E ) .  The s i t e  o f f e r s  a un ique  
o p p o r t u n i t y  t o  sample ,  e a r l y  i n  t h e  l u n a r  e x p l o r a t i o n  p l a n ,  
b o t h  h i g h l a n d  mater ia l  and f e a t u r e s  a s s o c i a t e d  w i t h  a f resh  
impac t  c r a t e r .  Censor inus  i s  l a r g e  enough t o  e x h i b i t  c l e a r  
s i g n s  o f  i m p a c t ,  b u t  small  enough t o  b e  i n v e s t i g a t e d  on a f o o t  
t r a v e r s e .  

Tycho i s  also a f r e s h  impact  c r a t e r ,  i n  t h e  h i g h l a n d s .  
However, i t  i s  much l a r g e r  t h a n  Censor inus  ( a b o u t  85 km i n  dia-  
meter )  and  t h u s  o f f e r s  a n  o p p o r t u n i t y  o f  s t u d y i n g  t h e  many 
f e a t u r e s  common t o  l a r g e ,  f r e s h  impact  e v e n t s ,  i n c l u d i n g  a s s o c i a -  
t e d  vo lcan i sm.  The v i c i n i t y  o f  t h e  l a n d i n g  s i t e  o f  S u r v e y o r  VI1 
( 4 1 "  0 0 ' s  11" 25'W) i s  t h e  p roposed  l a n d i n g  s i t e . *  I n  t h a t  
area one e n c o u n t e r s  s e v e r a l  g e n e r a t i o n s  of f lows ,  a pond or 
p o o l ,  e j e c t e d  b l o c k s  p robab ly  from Tycho, o t h e r  e j e c t a  f e a t u r e s  
and  s t r u c t u r e s ,  and t h e  Surveyor  VI1 S p a c e c r a f t .  

R i m a  Bode I1 i s  a s i n g l e  l i n e a r  r i l l e  which r u n s  c l o s e  
to a f r e s h ,  e l o n g a t e  c r a t e r .  Both t h e  r i l l e  and t h e  c r a t e r  
are  p o s s i b l e  s o u r c e s  o f  a number o f  dark  g e o l o g i c  u n i t s  most 
p r o b a b l y  o f  v o l c a n i c  o r i g i n .  T h e r e f o r e ,  t h e  s i t e  ( 1 2 O  55'N 3" 45'W) 
was s e l e c t e d  as a n  example of a v o l c a n i c  r e g i o n ,  r e p l a c i n g  t h e  
p r e v i o u s l y  s e l e c t e d  s i t e  n e a r  L i t t r o w  (31"  50'N 38" 5 5 ' E ) .  

*For d e t a i l e d  d e s c r i p t i o n  see :  Geo log ic  c h a r a c t e r i s t i c s  
o f  t h e  n i n e  l u n a r  l a n d i n g  m i s s i o n  s i t e s  recommended by t h e  Group 
f o r  Lunar  E x p l o r a t i o n  P l a n n i n g ,  Bellcomm TR-68-340-1, by 
Farouk El-Baz, May 31, 1968. I n  t h i s  r e p o r t  i t  i s  a l s o  a rgued  
t h a t  t h e  Tycho s i t e  i s  a very f a v o r a b l e  one from t h e  g e o p h y s i c a l  
s t a n d p o i n t ;  namely for s e i s m i c  ne twork  c o n s t r u c t i o n .  
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I n  a l l  p r e v i o u s  GLEP s e s s i o n s ,  L i t t r o w  was c o n s i d e r e d  of  h i g h  
p r i o r i t y  i n  t h i s  s e l e c t i o n .  R i m a  Bode I1 was i n t r o d u c e d  t o  t h e  
l i s t  t h i s  m e e t i n g  and somehow r e p l a c e d  L i t t r o w .  I t  i s  my 
o p i n i o n  t h a t  t h i s  s h o u l d  b e  r e c o n s i d e r e d  f o r  t h e  f o l l o w i n g  
r e a s o n s .  

1. 

2 .  

3. 

4. 

5.  

The L i t t r o w  s i t e  i s  a l r e a d y  on t h e  FY-69 l i s t  o f  
t h e  GLEP and p r e p a r a t i o n s  for i t s  p r o c e s s i n g  as a 
c a n d i d a t e  l a n d i n g  s i t e  i n  t h e  e a r l y  phase  of l u n a r  
e x p l o r a t i o n  have a l r e a d y  begun. 

The  g e o l o g i c  r e l a t i o n s h i p s  a t  L i t t r o w  may b e  
s i m p l e r  t h a n  t h o s e  a t  R i m a  Bode I1 which s p e a k s  
for t h e  fo rmer  as a b e t t e r  e a r l i e r  m i s s i o n .  

Most o f  t h e  s c i e n t i f i c  o b j e c t i v e s  o f  a m i s s i o n  t o  
L i t t r o w  may b e  r e a l i z e d  by a wa lk ing  o r  Apollo-  
t y p e  m i s s i o n  ( w i t h o u t  m o b i l i t y  a i d s ) .  I n  t h e  c a s e  
o f  R i m a  Bode I1 t h i s  may b e  q u e s t i o n a b l e  for t h e r e  
may be a n e e d  f o r  an LFU t o  r e a c h  t h e  f l o o r  and walls 
o f  e i t h e r  t h e  r i l l e  or t h e  c r a t e r  as w e l l  as some of  
t h e  d a r k  s u r f a c e  u n i t s .  

From t h e  g e o p h y s i c a l  p o i n t  o f  view t h e  p o s i t i o n  
o f  L i t t r o w  i s  very f a v o r a b l e  f o r  net-work t r i a n g u l a -  
t i o n  e s p e c i a l l y  because  o f  i t s  p r o x i m i t y  t o  t h e  edge 
o f  Mare S e r e n t i t a t i s .  

Bob Bryson ( p e r s o n a l  communicat ion)  who s t r o n g l y  
a d v o c a t e d  R i m a  Bode I1 a t  t h e  t i m e  o f  t h e  mee t ing ,  
i s  now o f  t h e  o p i n i o n  t h a t  w e  may have made a 
mistake by g i v i n g  i t  h i g h e r  p r i o r i t y  t h a n  L i t t r o w .  

A t  t h i s  t i m e  I would l i k e  t o  recommend t h e  r e p l a c e -  
ment o f  R i m a  Bode I1 by L i t t r o w  i n  t h e  t i m e  p r i o r i t y  l i s t .  
Don Wilhelms approves  o f  such  a change and I would l i k e  t o  hear 
f rom a l l  p a r t i c i p a n t s  a b o u t  t h e i r  views c o n c e r n i n g  t h i s  recommenda- 
t i o n .  

Fra  Maur- (30 45's 17" 36'W) is 2 site in t h e  F r a  
Mauro Forma t ion ,  an e x t e n s i v e  g e o l o g i c  u n i t  c o v e r i n g  g r e a t  
p o r t i o n s  o f  t h e  l u n a r  s u r f a c e  a round  Mare Imbrium. T h e r e f o r e  
a m i s s i o n  t o  t h i s  s i t e  would r e s u l t  i n  a n  u n d e r s t a n d i n g  o f  
t h e  n a t u r e ,  c o m p o s i t i o n ,  and o r i g i n  o f  t h i s  widesp read  f o r m a t i o n .  
A s imi l a r  s i t e  t o  t h a t  of F ra  Mauro Forma t ion ,  a l t h o u g h  i n  some- 
what d i f f e r e n t  t e r r a i n  ( t h e  Cayley F o r m a t i o n ) ,  would be  i n  
Hippa rchus .  
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V. LRV TRAVERSE STUDIES 

Don B e a t t i e  conveyed t o  t h e  Subgroup t h e  d e s i r e  o f  
Benjamin Milwitzky t o  o b t a i n  g e o l o g i c  maps f o r  u s e  i n  d e s i g n  
s t u d i e s  f o r  t h e  development of an LRV as w e l l  as f o r  t r a f f i c a b i l i -  
t y  s t u d i e s  o f  p o t e n t i a l  LRV t r a v e r s e s .  

H a l  Masursky p r e s e n t e d  a s e t  o f  p o s s i b l e  LRV t r a v e r s e s  
on t h e  l u n a r  e a r t h s i d e  p r e p a r e d  by t h e  " F l a g s t a f f  Group on 
Dual Mode S i t e  S e l e c t i o n " .  A s  i l l u s t r a t e d  i n  F i g u r e  2 ,  t h e  
numbers on a g i v e n  t r a v e r s e  i n d i c a t e  t h e  f o l l o w i n g :  

1. Landing s i t e  o f  t h e  LRV and t h e  b e g i n n i n g  of  
t h e  t r a v e r s e .  

2 .  I n t e r m e d i a t e  p o i n t  f o r  p o s s i b l e  s u r f a c e  rendezvous  
w i t h  a (manned) mis s ion ,  or an  end p o i n t  of  t h e  
t r a v e r s e .  I f  t h e  v e h i c l e  i s  t o  c o n t i n u e  r o v i n g ,  
i n  most c a s e s  s e v e r a l  p o s s i b i l i t i e s  a re  g i v e n  f o r  
t h e  d i r e c t i o n .  

3.  End p o i n t  of t r a v e r s e  i f  i t  i s  t o  b e  c o n t i n u e d  
beyond t h e  i n t e r m e d i a t e  p o i n t .  

H a l  p o i n t e d  o u t  t h e  s c i e n t i f i c  j u s t i f i c a t i o n s  o f  
s u c h  t r a v e r s e s  and i n t i m a t e d  t h a t  two o f  them would p r o v i d e  
t h e  b e s t  r e s u l t s ;  t h e  ones s t a r t i n g  i n  e a s t e r n  Mare S e r e n i t a t i s ,  
and  t h o s e  which c r o s s  Mare Imbrium. T h i s  i s  p a r t i c u l a r l y  t r u e  
b e c a u s e  e i t h e r  one o f  t h e s e  t r a v e r s e s  would p r o v i d e  enough cove rage  
o f  one o f  t h e  ma jo r  maria w h e r e  s i z e a b l e  g r a v i t y  anomal i e s  or 
11 mascons" have been d e t e c t e d .  

A d i s c u s s i o n  o f  t h e  r e q u i r e d  mapping f o r  LRV d e s i g n s  
and t r a f f i c a b i l i t y  s t u d i e s  fo l lowed .  It was a g r e e d  t h a t  s i n c e  
1) t h e  USGS man-hours have been pre-empted by maps f o r  c a n d i d a t e  
s i t e s  o f  t h e  f i r s t  t h r e e  m i s s i o n s ;  and 2 )  t h e  n a t u r e  o f  t h e  
v e h i c l e  i s  n o t  q u i t e  c l e a r ,  i . e . ,  i t s  c a p a b i l i t i e s  a re  n o t  
f u l l y  u n d e r s t o o d ,  t h e  map p r o d u c t s  a l r e a d y  i n  e x i s t e n c e  might  
b e  s u f f i c i e n t  for p r e l i m i n a r y  s t u d i e s  a t  t h i s  s t a g e .  However, 
i t  was i n t i m a t e d  t h a t  i f  and when a s p e c i f i c  r equ i r emen t  f o r  a 
map a t  a g i v e n  s c a l e  i s  needed t o  i m p a c t - t h e  d e s i g n  o f  t h e  f l y e r  
or t h e  r o v e r ,  t h e  q u e s t i o n  w i l l  b e  b r o u g h t  up a g a i n  t o  t h e  Sub- 
g roup .  

V I .  G E O L O G I C  MAPPING 

A .  Apol lo  S i t e s  

It i s  now e s t a b l i s h e d  t h a t  t h e  recommended c a n d i d a t e  
e a r l y  Apo l lo  s i t e s  are as f o l l o w s :  
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F i r s t  Miss ion  S i t e s  

I1 P-2, I1 P-6, I1 P-8, I11 P-11 and I1 P-13 ( p r i m e  
e l l i p s e s  ) 

Second Miss ion  S i t e s  

-Des igna ted  p o i n t s  w i t h i n  p r i m e  e l l i p s e s  o f  I1 P-2 
and I1 P-6 

-Re loca ted  s i t e s  i n  I1 P-8 ,  I11 P-11 and I11 P-12 

The U .  S .  G e o l o g i c a l  Survey has a l r e a d y  produced  
maps ,  i n  p r e l i m i n a r y  form, of t h e  f i r s t  m i s s i o n  s i t e s  a t  
1:100,000 and 1 : 2 5 , 0 0 0 .  A r equ i r emen t  f o r  1 : 5 0 0 0  maps o f  t h e  
e l l i p s e s  was s e t  f o r t h  (mainly by E .  M .  Shoemaker) and these  
f i v e  maps have been completed.  A map o f  I11 P-12 a t  1:100,000 
has a l s o  been produced  by t h e  U S G S .  It f o l l o w s  t h a t  t h e  r ema in ing  
g e o l o g i c  maps o f  Apollo s i t e s  t o  be e x e c u t e d  i n  FY-69 a re :  

1: 1 0 0 , 0 0 0  None 

1 : 2 5 , 0 0 0  Re loca ted  I11 P-12 

1:5,000 R e l o c a t e d  I1 P-8,  I11 P-11  and 111 P-12 

B.  T h i r d  Miss ion  S i t e s  

A s  i n d i c a t e d  e a r l i e r  t h e  p r i o r i t i e s  f o r  mapping o f  
c a n d i d a t e  s i t e s  o f  t h e  t h i r d  m i s s i o n  r e s u l t e d  i n  t h e  s e l e c t i o n  
o f  t h e  f o l l o w i n g  s i t e s :  

1. Censor inus  

2 .  R i m a  Bode II* 

3 .  Tycho r i m  

4. F r a  Mauro 

*This  s i t e  i s  n o t  i n  t h e  p r e s e n t  GLEP l i s t  f o r  FY-69 
s i t e  p r o c e s s i n g .  It i s  s u g g e s t e d  above t h a t  i t  be  r e p l a c e d  
by t h e  L i t t r o w  s i t e ,  which has  l o n g  been c o n s i d e r e d  f o r  t h i s  
m i s s i o n  and o f f e r s  b e t t e r  s c i e n t i f i c  o p p o r t u n i t i e s  f o r  t h e  
e a r l y  phase  o f  l u n a r  e x p l o r a t i o n .  
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When t h e  mat ter  of t h e  s c a l e s  a t  which t h e s e  s i t e s  
s h o u l d  u l t i m a t e l y  b e  mapped was d i s c u s s e d ,  i t  was s u g g e s t e d  
t h a t  t h e  USGS shou ld  u s e  t h e  same s c a l e s  a t  which Apol lo  maps 
were done.  Don Wilhelms voiced  an o b j e c t i o n  and i n d i c a t e d  
t h a t  t h e r e  i s  no need f o r  maps a t  t h r e e  s c a l e s :  1:100,000; 
1:25 ,000  and 1:5,000. Two s c a l e s  s h o u l d  b e  s u f f i c i e n t ,  he  
p l e a d e d !  H a l  Masursk) agreed  w i t h  some r e l u c t a n c e  and s u g g e s t e d  
1 :50 ,000  and 1:10,000 f o r  a s i t e  s u c h  as Censor inus .  

A d i s c u s s i o n  o f  t h e  u s e f u l n e s s  o f  g e o l o g i c  maps a t  
v a r i o u s  s c a l e s  f o l l o w e d .  F a c t o r s  c o n s i d e r e d  were m i s s i o n  
p l a n n i n g ,  a s t r o n a u t  t r a i n i n g ,  e t c . ,  as w e l l  as t h e  USGS man- 
y e a r s  r e q u i r e d .  I t  was dec ided  t h a t  t h e  most u s e f u l  s c a l e s  
would be (1:200,000 or l : 2 5 O , O O O ) *  and l : 2 5 , 0 0 0 .  The l a t t e r  
c o u l d  be "blown-up" t o  1:10,000 i f  t h e  need a r i s e s .  

The r e s u l t s  o f  t h e  d e c i s i o n  on map s c a l e s  and t h e  
d i s c u s s i o n s  t h a t  fo l lowed  a re :  

1. 

2 .  

3. 

4. 

5 .  

The USGS i s  t o  produce  g e o l o g i c  maps o f  b o t h  
Censor inus  and R i m a  Bode I1 a t  l : 2 5 , 0 0 0  i n  FY-69. 

l:25O,OOO or 1:200,000 of  b o t h  Censor inus  and R i m a  
Bode I1 s h o u l d  be  on t h e  l i s t  for FY-70. 

Completion o f  t h e  p a r t l y  f i n i s h e d  map o f  t h e  
r i m  o f  Tycho ( a t  approximate ly  1:10,000). 

Completion o f  t h e  p a r t l y  f i n i s h e d  map o f  t h e  F r a  
Mauro s i t e  ( a t  approximate ly  1:150,000 or 1:100,000). 

Request  t h e  u n c o n t r o l l e d  b a s e  maps from t h e  DoD 
for Censor inus ,  Tycho, and R i m a  Bode I1 a t  l : 2 5 O , O O O  
or 1:200,000 and 1 :25 ,000 .**  

* J i m  S a s s e r  i n d i c a t e d  t h a t  t h i s  i s  t h e  l i m i t  s e t  f o r  
t o p o g r a p h i c  mapping and t h a t  i n  some c a s e s  t h e  c h o i c e  w i l l  be  
s i t e - d e p e n d e n t .  Bob Bryson vo iced  h i s  o p i n i o n  t h a t  t h e  u n i f o r m i t y  
o f  s c a l e  i s  r a t h e r  i m p o r t a n t .  The s u b j e c t  was n o t  d i s c u s s e d  
f u r t h e r ,  b u t  t h e r e  was p r e f e r e n c e  f o r  t h e  1 :250 ,000  s c a l e .  

* * A t  t h e  mee t ing  i t  was a l s o  d e c i d e d  t o  r e q u e s t  base  maps 
f o r  t h e  F r a  Mauro s i t e  a t  1 : 2 5 0 , 0 0 0  or 1:200,000 and l : 2 5 , 0 0 0 .  
However, i t  was n o t  r e a l i z e d  t h a t  t h e  A C I C  i s  a l r e a d y  p roduc ing  
base maps for t h i s  s i t e  a t  1:100,000 and 1 : 2 5 , 0 0 0 .  T h e r e f o r e ,  
u n l e s s  t h e r e  i s  a s p e c i f i c  r equ i r emen t  f o r  t h e  l:25O,OOO (or 
1:200,000)  map no f u r t h e r  a c t i o n  s h o u l d  b e  t a k e n .  Comments a r e  
i n v i t e d .  
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C .  LRV T r a v e r s e  Sites 

- 14 - 

Fol lowing  a d i s c u s s i o n  o f  t h e  problems and p r e s e n t  
r e q u i r e m e n t s ,  t h e  Subgroup d e c i d e d  t h a t  no new maps a r e  
n e c e s s a r y ,  at t h i s  t ime,  f o r  LRV d e s i g n  and t r a f f i c a b i l i t y  
s t u d i e s .  It was f e l t  t h a t  p r e s e n t l y  a v a i l a b l e  p r o d u c t s  such  
as t h e  1:1,000,000 an6  l:5,000,000 maps and  t h e  e x i s t i n g  
maps o f  t h e  Marius H i l l s  r e g i o n ,  t h e  r i m  o f  c r a t e r  Tycho, e t c .  , 
s h o u l d  meet t h e  p r e s e n t  r e q u i r e m e n t s .  

2015-FEB-kse 
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APPENDIX A 

LIST OF PARTICIPANTS 

Members of  Subgroup 

D.  A .  Bea t t i e ,  NASA HQ/MAL 

J .  W .  D i e t r i c h ,  MSC/T'H2 

F .  El-Baz, Bellcomm ( S e c r e t a r y )  

L .  W .  F r e d e r i c k ,  U n i v e r s i t y  of  V i r g i n i a  ( A b s e n t )  

P .  Gast, Lamont G e o l o g i c a l  Obse rva to ry  

W .  N .  Hess, MSC/TA ( A b s e n t )  

R .  L .  Kovach, S t a n f o r d  U n i v e r s i t y  

N .  W .  H i n n e r s ,  Bellcomm (Chairman) 

H .  Masursky, U .  S .  G e o l o g i c a l  Survey  

H .  H .  S c h m i t t ,  MSC/CB (Absen t )  

G .  Simmons, M . I . T .  ( A b s e n t )  

D .  W i l h e l m s ,  U .  S .  G e o l o g i c a l  Survey  

0 t h e  r P a r t  i c i p  a n t  s 

R .  P .  Bryson,  NASA HQ/MAL 

D.  P .  E l s t o n ,  U .  S .  G e o l o g i c a l  Survey 

J .  W .  Head, 111, Bellcomm 

T .  N .  V .  Ka r l s t rom,  U .  S .  G e o l o g i c a l  Survey 

J .  P .  L o f t u s ,  MSC/HA 

J .  H .  S a s s e r ,  MSC/TH3 

J .  R .  S e v i e r ,  MSC/PD12 

W .  H .  S h i r e y ,  NASA HQ/MAL 

I .  S i l b e r s t e i n ,  Bellcomm 

N .  J .  T r a s k ,  U .  S .  G e o l o g i c a l  Survey 
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A P P E N D I X  B 

AGENDA-GLEP SITE SELECTION SUBGROUP 

Wednesday, November 13 

9:OO A . M .  I n t r o d u c t i o n  and Agenda N .  W .  Hinners  

9:15 U.S.G.S. Mapping A c t i v i t i e s  FY ' 6 9  D .  A .  B e a t t i e  

9 :30  S i t e  S e l e c t i o n  S t a t u s  
C u r r e n t  Landing C o n s t r a i n t s  

1 0  : 30 Di scuss ions  of  r e d e s i g n a t e  and  
r e l o c a t e s  s i t e s .  D e l i n e a t i o n  o f  
s c i e n c e  " f o o t p r i n t s "  N e w  s i t e s .  
S i t e  nomencla ture .  

1 2  : 30 Lunch 

1:30 C o n t i n u a t i o n  o f  above 

3 : 3 0  Discuss ion  of  "Hess" t e n t a t i v e  S e t  B 
s i t e s  for 3 r d  l a n d i n g  

4:OO Review o f  MSC "rework" o f  S e t  B 
l a n d i n g  p o i n t s .  

Thursday ,  November 1 4  

9:OO A . M .  D i s c u s s i o n  and s e l e c t i o n  of  unmanned 
t r a v e r s e  s i t e s  and o b j e c t i v e s .  

10:30 Review o f  p r e l i m i n a r y  w r i t e - u p s  on 
Apol lo  and s u b s e q u e n t  s i t e s .  

J .  H .  S a s s e r  
J .  R .  S e v i e r  

12:oo End  
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A P P E N D I X  C 

DESCRIPTION OF EARLY APOLLO SITES 

E a r l y  Apol lc  s i t e s  may b e  d e f i n e d  as t h e  c a n d i d a t e  
l a n d i n g  s i t e s  f o r  a t  l e a s t  the  f i r s t  two l u n a r  l a n d i n g  m i s s i o n s ;  
t h e y  f a l l  w i t h i n  t h e  Apol lo  Zone and a r e  e s s e n t i a l l y  smooth 
mare s u r f a c e s .  

The f i v e  f i r s t  m i s s i o n  "pr ime s i t e s "  are ,  from east  t o  
west,  I1 P-2, I1 P-6, I1 P-8, I11 P-11 and I1 P-13.  One s i t e ,  
I11 P-12 w i t h i n  t h e  Flamsteed r i n g ,  was added t o  t h e  l i s t  f o r  
s e c o n d  m i s s i o n  c o n s i d e r a t i o n .  These s i t e s  have been 

g i v e n  a d e s i g n a t i o n  by l e t t e r  and number; t h e  l e t t e r  i n d i c a t e s  
whether  t h e  s i t e  i s  i n  t h e  e a s t ,  c e n t r a l  or west p o r t i o n  o f  
t h e  Apol lo  Zone, and t h e  number i n d i c a t e s  i t s  sequence  i n  t h e  

o r i g i n a l  s i t e  s e l e c t i o n  p r o c e s s  ( s ee  Apol lo  Lunar Landing S i t e  
A n a l y s i s ,  a document p r e p a r e d  by MSC,  August 1968). Some 
i n c o n s i s t a n c y  has been  no ted  i n  c i t i n g  t h i s  d e s i g n a t i o n .  We 
recommend t h e  u s e  of t h e  Lunar O r b i t e r  s i t e  d e s i g n a t i o n  and 
t h e  adhe rence  t o  t h e  nomencla ture  g i v e n  on t h e  n e x t  p a g e .  

I n  t h r e e  c a s e s ,  namely I1 P-8, I11 P-11 and I11 P-12,  

" r e l o c a t e d  s i t e s "  a r e  recommended f o r  t h e  second m i s s i o n .  
These i n c l u d e  areas which l i e  t o t a l l y  o r  p a r t l y  o u t s i d e  t h e  

e l l i p s e  of t h e  p r ime  s i t e s .  Landing p o i n t s  i n  " r e l o c a t e d  
s i t e s "  a re  w i t h i n  wa lk ing  d i s t a n c e  ( l e s s  t h a n  one k i l o m e t e r )  
f rom a p rominan t  f e a t u r e ,  such as a r i d g e .  T h e r e f o r e ,  and u n l i k e  
t h e  c a s e  of "prime s i t e s " ,  t h e  p r e d e s i g n a t e d  l a n d i n g  p o i n t  i s  
c r i t i c a l  i n  a g i v e n  " r e l o c a t e d  s i t e " .  

Fo l lowing  t h e  nex t  p a g e ,  d e s c r i p t i o n s  o f  a l l  p r ime  

and r e l o c a t e d  s i t e s  a r e  g iven  a l o n g  w i t h  i l l u s t r a t i o n s  o f  each  
c a s e .  The w r i t t e n  m a t e r i a l  was p r e p a r e d  by N .  J .  T r a s k ,  

U .  S .  G e o l o g i c a l  Survey/Menlo P a r k .  
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I1 P-2 (Mare T r a n q u i l l i t a t i s ,  S-SE) 

East  Two (E2) 

O f  t h e  5 s i t e s ,  I1 P-2 (E2)  i s  un ique  i n  t h a t  a 

l a r g e  p r o p o r t i o n  o f  i t  i s  covered  w i t h  t e r r a  m a n t l i n g  mater ia l  

The  e v i d e n c e  i s  r e a s o n a b l y  c l e a r  t h a t  t h i s  mater ia l  has 

p r o g r e s s i v e l y  cove red  t y p i c a l  mare m a t e r i a l  which o c c u r s  i n  

o n l y  a sma l l  p o r t i o n  o f  t h e  s i t e  i n  t h e  ea s t .  The t e r r a  

ma te r i a l  has h i g h e r  a l b e d o  t h a n  t h e  a d j o i n i n g  mare m a t e r i a l  

and fewer c r a t e r s  70  m and m o r e  i n  diameter .  The m a t e r i a l  

may be a r e l a t i v e l y  young v o l c a n i c  cove r ;  t h e  p r e s e n c e  o f  a 

mare dome w i t h  a c l e f t  o f  p r o b a b l e  v o l c a n i c  c r a t e r s  a l o n g  i t  

nea rby  s u p p o r t s  t h i s  i n t e r p r e t a t i o n .  A l t e r n a t i v e l y  t h e  

mater ia l  may be  mass wasted d e b r i s  d e r i v e d  from rugged  t e r r a  

which i s  a l s o  n e a r b y .  De te rmina t ion  o f  t h e  n a t u r e  and age o f  

t h e  t e r r a  m a n t l i n g  mater ia l  i s  t h e  main q u e s t i o n  t o  b e  answered 

by a m i s s i o n  t o  t h e  s i t e .  The  anomalous n a t u r e  o f  t h e  ma te r i a l ,  

however,  i n t r o d u c e s  new u n c e r t a i n t i e s  i n t o  a t tempts  t o  i n t e r p r e t  

t h e  r e s u l t s  o f  a m i s s i o n  i n  terms o f  fundamenta l  l u n a r  problems 

and d i c t a t e s  t h a t  t h e  s i t e  has a low p r i o r i t y  on a l l  m i s s i o n s  

e x c e p t  t h e  f i r s t .  

The mare mater ia l  i n  t h e  s i t e  i s  r e l a t i v e l y  o l d  

( I m b r i a n ) ;  s h o u l d  i t  b e  t he  s i t e  o f  t h e  f i r s t  l a n d i n g ,  t h e  

s c i e n t i f i c  r e s u l t s  would b e  s i m i l a r  t o  t h o s e  d e s c r i b e d  for 

I1 P-6 ( E l )  below.  E x p l o r a t i o n  s t r a t e g y  f o r  subsequen t  m i s s i o n s  

would b e  d i f f e r e n t  i f  t h e  f i r s t  l a n d i n g  i s  on mare mater ia l  

i n  I1 P-2 ( E 2 )  from w h a t  i t  would b e  s h o u l d  t h e  l a n d i n g  b e  

on t h e  t e r r a  m a n t l i n g  m a t e r i a l  i n  t h e  same s i t e .  
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I1 P-6 (Mare T r a n q u i l l i t a t i s ,  S-SW) 
E a s t  One ( E l )  

T h i s  s i t e  i z  l o c a t e d  e n t i r e l y  w i t h i n  r e l a t i v e l y  

o l d  ( I m b r i a n )  mare ma te r i a l .  There  a r e  many l a r g e  subdued 

c r a t e r s  200-600 m i n  d i a m e t e r ;  t h e  number o f  i n t e r m e d i a t e  s i z e  

c r a t e r s  50 - 2 0 0  m i n  d i a m e t e r  i s  fewer  t h a n  on younger  mare 

mater ia l  i n  o t h e r  s i t e s .  T h i s  c r a t e r  d i s t r i b u t i o n  i s  common 

on many a p p a r e n t l y  o l d  s u r f a c e s  i n c l u d i n g  t h e  Imbr i an  b l a n k e t  

( F r a  Mauro F o r m a t i o n ) .  I t  may r e f l e c t  a t h i c k e r  l a y e r  o f  

s u r f i c i a l  d e b r i s  i n  t h e s e  a r e a s  o f  r e l a t i v e l y  o l d  t e r r a i n  s o  

t h a t  i n t e r m e d i a t e  s i z e  c r a t e r s  have an i n i t i a l l y  s o f t  appea rance  

and are  r a p i d l y  d e s t r o y e d .  An a l t e r n a t i v e  e x p l a n a t i o n  i s  t h a t  

a man t l e  o f  p y r o c l a s t i c s  i s  p r e s e n t ;  some c r a t e r s  n e a r  t h e  s i t e  

may be v o l c a n i c  and cou ld  be t h e  s o u r c e  o f  t h e  p y r o c l a s t i c s .  

D e t e r m i n a t i o n  o f  t h e  age  and n a t u r e  o f  m i l r e  mater ia l  ( I m b r i a n )  

i s  t h e  pr ime o b j e c t  of  a l a n d i n g  i n  t h i s  s i t e ;  d e t e r m i n a t i o n  

o f  w h e t h e r  or n o t  p y r o c l a s t i c s  a re  p r e s e n t  w i l l  have a p p l i c a t i o n  

t o  many o t h e r  areas w i t h  similar c r a t e r  p o p u l a t i o n s .  





I1 P-8 ( S i n u s  Med i i )  

C e n t r a l  One ( C 1 )  

L 

Broadly viewed,  t h i s  s i t e  i s  i n  mater ia l  which a p p e a r s  

abou t  as o l d  as t h a t  i n  I1 P-6 ( E l )  b u t  may b e  s l i g h t l y  younger .  

Ages and compos i t ions  are  e x p e c t e d  t o  b e  s i m i l a r  t o  t h o s e  

of o t h e r  r e l a t i v e l y  o l d  mare.  A low narrow r i d g e  r u n s  approx ima te ly  

e a s t - w e s t  i n  t h e  e a s t e r n  er,d o f  t h e  ( C 1 )  e l l i p s e .  I n  t h e  w e s t e r n  

p a r t ,  a p o o r l y  d e f i n e d  c o n t a c t  s e p a r a t e s  an area i n  which t h e  

c r a t e r s  a re  s l i g h t l y  fewer and g e n e r a l l y  more subdued t h a n  t G  

t h e  e a s t .  M a t e r i a l  west o f  t h e  c o n t a c t  may c o n t a i n  a component 

of r e l a t i v e l y  young p y r o c l a s t i c s  . Fundamental  s c i e n c e  a t  

t h i s  s i t e  i s  s imi l a r  t o  t h a t  a t  I1 P-6 ( E l ) .  

Re loca ted  I1 P-8 

The r e l o c a t e d  l a n d i n g  s i t e  i s  on t h e  s o u t h  edge 

of a p r o m i n e n t ,  z i g z a g  mare w r i n k l e  r i d g e .  The nominal  

l a n d i n g  p o i n t  i s  i n  o l d  ( I m b r i a n )  mare ma te r i a l .  A one k i l o m e t e r  

t r a v e r s e  from t h e  l a n d i n g  p o i n t  r e a c h e s  a w e l l - d e f i n e d  t e r r a c e  

a t  t h e  c o n t a c t  between t h e  r i d g e  and t h e  mare m a t e r i a l .  The 

convex upward t e r r a c e  i s  s i m i l a r  t o  many o t h e r s  on t h e  Moon a t  

t h e  base o r  s t e e p  s l o p e s .  





. 



I11 P-11 
(Oceanus P r o c e l l a r u m ;  N o r t h e a s t  o f  Wichmann R )  

West Two (W2) 

T h i s  s i t e  i s  l o c a t e d  i n  r e l a t i v e l y  young ( E r a t o s t h e n i a n )  
mare mater ia l .  The re  i s  a n  abundance o f  r e s o l v a b l e  b l o c k s  a round 
c r a t e r s  i n d i c a t i n g  r e l a t i v e l y  c o a r s e - g r a i n e d  s u r f i c i a l  ma te r i a l ,  
O t h e r  i n d i c a t i o n s  o f  r e l a t i v e  y o u t h  are  t h e  p r e s e n c e  o f  numerous 
p o o r l y - d e f i n e d  t o  w e l l - d e f i n e d  s i n u o u s  s c a r p s  s u g g e s t i v e  o f  flow 
f r o n t s  and a widesp read  t e x t u r e  o f  low hummocks and ho l lows  5 
t o  1 0  meters a c r o s s  s u g g e s t i v e  o f  an  o r i g i n a l  v o l c a n i c  topography .  
The f r a g m e n t a l  l a y e r  i s  t h i n n e r  here t h a n  i n  t h e  o t h e r  f o u r  
s i t e s  a c c o r d i n g  t o  t h e  c r i t e r i a  o f  Q u a i d e  and Oberbeck. 
r a y  c l u s t e r  c r o s s e s  t h e  s i t e  a t  i t s  west end .  Near t h e  c e n t e r  
i s  a w e l l - d e f i n e d  s c a r p ,  i n  which mare s t r a t i g r a p h y  may be  

a p p a r e n t ,  and  a r e l a t i v e l y  y o u t h f u l  f low which forms t h e  u n i t  
a t  t h e  t o p  o f  t h e  s c a r p  a l o n g  p a r t  o f  i t s  l e n g t h .  The main 
i n f o r m a t i o n  t o  be  g a i n e d  from a l a n d i n g  i s  t h e  age and compos i t ion  
of  t h e  E r a t o s t h e n i a n  mare mater ia l .  I n  t h i s  s i t e ,  d e t a i l s  o f  
t h e  mechanisms of mare emplacement may b e  b e t t e r  shown t h a n  
i n  o t h e r s  because  o f  t h e  r e l a t i v e l y  f r e s h  appea rance  o f  t h e  
material and t h e  t h i n  l a y e r  o f  s u r f i c i a l  mater ia l .  

A Tycho 

Re loca ted  I11 P-11 

The r e l o c a t e d  l a n d i n g  s i t e  i s  n e a r  t h e  east  edge  of 

a n o r t h w e s t  t r e n d i n g  Tycho ray  c l u s t e r .  The nominal  l a n d i n g  
p o i n t  i s  i n  t y p i c a l  E r a t o s t h e n i a n  mare material .  A one k i l o m e t e r  
t r a v e r s e  from t h e  l a n d i n g  p o i n t  r e a c h e s  t h e  n o r t h e a s t  margin  
o f  t h e  c l u s t e r .  R e s o l v a b l e  b l o c k s  are abundant  i n  and around 
t h e  c l u s t e r .  R e g a r d l e s s  o f  whether  o r  n o t  t h e  b l o c k s  a re  from 
Tycho, chances  are good t h a t  h i g h l a n d  material  d e r i v e d  from 
Tycho may b e  found i n  t h e  s u r f i c i a l  mater ia l  a t  t h e  c l u s t e r .  
It may b e  p o s s i b l e  t o  f i x  t h e  age o f  t h e  Tycho impact  e v e n t .  







11 P-13 
(Oceanus P roce l l a rum;  Southwes t  o f  K e p l e r )  

West One ( W 1 )  

T h i s  s i t e  (W1) i s  e n t i r e l y  w i t h i n  r e l a t i v e l y  young 

( E r a t o s t h e n i a n )  mare mater ia l .  There  a re  more r e s o l v a b l e  b l o c k s  

( >  2 m )  a round c r a t e r s  t h a n  i n  t h e  t h r e e  s i t e s  t o  t h e  eas t  s u g g e s t i n g  

t h a t  t h e  s u r f i c i a l  m a t e r i a l  i s  g e n e r a l l y  c o a r s e r  g r a i n e d .  The 

s i t e  i s  su r rounded  by wel l -deve loped  r a y  c l u s t e r s  o f  t h e  s y s t e m  

a round  K e p l e r .  S m a l l ,  weakly-developed c r a t e r  c l u s t e r s  and 

l i n e a m e n t s  r a d i a l  t o  K e p l e r  occur  w i t h i n  t h e  s i t e .  Thus some 

mater ia l  d e r i v e d  from d e p t h  a t  Kep le r  may b e  p r e s e n t  i n  t h e  

s u r f i c i a l  mater ia l  and f i n e - s c a l e  t e x t u r a l  d e t a i l s  re la ted  t o  

t h e  K e p l e r  r a y s  may a l s o  b e  p r e s e n t .  The c h i e f  g o a l  o f  a l a n d i n g  

i n  t h e  s i t e  i s  d e t e r m i n a t i o n  o f  t h e  a g e  and compos i t ion  o f  t h e  

E r a t o s t h e n i a n  mare m a t e r i a l .  





. 

I11 P-12 

Flams teed  P (F lams teed  r i n g )  
West T h r e e  (W3) 

T h i s  i s  e s s e n t i a l l y  a new l a n d i n g  s i t e  on r e l a t i v e l y  

young ( E r a t o s t h e n i a n )  mare m a t e r i a l  i n s i d e  t h e  F lamsteed  r i n g .  

The nominal  l a n d i n g  p o i n t  i s  on t h e  mare and a 1 k i l o m e t e r  

t r a v e r s e  r e a c h e s  t h e  convex-upward t e r r a c e  a t  t h e  f o o t  o f  a 

r e l a t i v e l y  s t e e p  w e s t - f a c i n g  s l o p e  on t h e  e a s t  s i d e  o f  t h e  

r i n g .  Blocks up t o  1 0  m a c r o s s  a r e  p r e s e n t  on t h e  s l o p e  and 

a t  i t s  t o p .  

an o l d  e roded  and f l o o d e d  c r a t e r ,  a young c a l d e r a - l i k e  s t r u c t u r e  

s t i l l  i n  t h e  p r o c e s s  o f  deve lop ing ,  or even a r i n g - d i k e .  

s u r f i c i a l  l a y e r  i s  r e l a t i v e l y  t h i n  ovei. most o f  t h e  mare m a t e r i a l  

and r e s o l v a b l e  b l o c k s  a r e  comiion around c r a t e r s .  

s u g g e s t i v e  o f  f low f r o n t s  a r e  p r e s e n t .  An anomalous u n i t  o f  

very  smooth mare mater ia l  w i t h  we l l -deve loped  p a t t e r n e d  ground 

o c c u r s  n o r t h  and west o f  t h e  l a n d i n g  p o i n t .  It may c o n s i s t  o f  

v o l c a n i c  mater ia ls  s t i l l  younger  t h a n  t h e  E r a t o s t h e n i a n  mare 

which o c c u p i e s  most o f  t h e  s i t e .  

compos i t ion  of  t h e  E r a t o s t h e n i a n  mare mater ia l  and t h e  a g e ,  

compos i t ion  and p o s s i b l y  o r i g i n  o f  t n e  F iams teed  r i n g  are  the  

g o a l s  o f  a l a n d i n g  a t  t h i s  p o i n t .  

The r i n g  has been i n t e r p r e t e d  as t h e  remnants  o f  

The 

S e v e r a l  s c a r p s  

D e t e r m i n a t i o n  o f  t h e  age and 
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